Abstract. The relationship among gibberellins, C vernalization, and photoperiod in the flowering response of radish, Raphanus sativus L., cv. Miyashige-sofuto, was studied. The optimal condition for flowering was vernalization and a 16-hour photoperiod; GA3 
Gibberellins induce bolting and flowering under noninductive conditions in many plants that require low temperature for flower initiation (7) . Wittwer and Bukovac (14) showed that application of GA3 to radish plants accelerated flowering under both long and short days. Kagawa (5) reported that flowering of nonvernalized radish was induced by GA3 in the fall or spring, whereas GA3 only promoted bolting in the summler. He attributed flower initiation in the fall and spring to a combination of gibberellin and low tenmperature. The role of endogenous gibberellins in the regulation of stem elongatioIn and flower formation in radish has not been studied, although Murakami (10) was unable to detect gibberellin-like activity in mlature dry seeds of a Japanese radish cultivar.
Dwarfing agents, such as 2-chloroethyltrimethyl amnmonium chloride (CCC) and (4-hvdroxy-5-isopropyl-2-methylphenyl) trimethyl ammonium chloride-i-piperidine carboxvlate (AMO-1618), which inhibit gibberellin production, have been useful in studying the role of endogenous gibberellins in flowering of a long-day plant (2) , of a .short-day plant (15) , of a long-short-dav plant (17) , and of plants requiring low temperature for flower formation (8, 13 The plants that remained vegetative formed a rosette after GA treatment was terminated, when a total of 300 yg had been applied per plant. (fig 2) . Thereafter, activity in the higher RF region in the eluates of Vernalization of radish seedlings resulted in a mlarked and sustained increase in gibberellin-like substanices ( figs 1 and 2 ). There were also changes in the kinds of gibberellin-like substances with time after vernializationi (fig 1) . figure 3 that CCC acttually reduced the content of gibberellin-like substances adds wveight to the view that flowering of the 'Miyashige-sofuto' radish is probably independent of the action of gibberellins.
There is, however, considerable evidence that gibberellins play a functional role in bolting and stem elongation. As shown in tables II and III, bolting in the absence of flowering was induced by GA. and GA7 in nonvernalized plants grown under short days. Thus bolting and flowering were clearlv separated. Application of CCC, which markedly reduced gibberellin in vernalized plants (fig 3) , essentially inhibited stem elongation: gibberellin nearly reversed the inhibition (table IV) . Quite likely, higher concentrations of gibberellin would have increased final stem length. The inlhibitor, however, had no effect on time of flower formation or on the number of leaves at anthesis.
It should be noted that CCC has had varied effects on flowering of plants and data showing an effect of CCC on flowering are not in themselves sufficient to represent proof. Thus Gunter (3) showed that CCC was not a specific inhibitor of vernalization since it inhibited flowering both in vernalized winter wheat and in spring wvheat cultivars.
Therefore, while we cannot generalize for all species, the evidence herein presented stron,gly supports the conclusion that endogenous gibberellins are not functional in the flowering process of the 'Miyashige-sofuto' cultivar of radish. However, it is conceivable, as Lang and Reinhard (7) have pointed out, that we did not use the "right gibberellin" to induce flowering.
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